Abstract. When the traditional Boost converter duty cycle exceeds a certain value, the output voltage is not only increased, but will be reduced. Therefore, a new Boost converter with intermediate tap is proposed. By replacing the ordinary inductance of the traditional Boost converter with the inductance with the intermediate tap, the theoretical comparison is made with respect to the traditional boost converter. Under the same duty cycle, The Boost converter has a significant high gain ratio. Finally, the simulation and experimental analysis of the proposed new Boost converter are carried out by simulation software Pspice. The experimental results show that the new Boost converter has a significant high gain ratio compared with the traditional boost converter.
Introduction
In the development and utilization of new energy, solar energy and power generation, the need to pass the energy of solar modules to the grid, however, the solar panels generally produce lower voltage, generally below 60V [1] , and for the output of 220V AC grid voltage gridconnected inverter, the single-phase full-bridge topology required for the bus voltage of 380V or even Higher [2] [3] . There is therefore a need for a DC power converter with a high boost function to boost the voltage of the solar panel to match the voltage of the grid bus. If the traditional boost circuit to achieve this high voltage conversion, you need to work in a large duty cycle state, which will lead to the circuit switch and diode loss increases, affecting the conversion efficiency of the converter [4] . Based on this, a great deal of research has been done on the high-voltage converter at home and abroad, and a variety of converters are proposed for high boost.
The literature [5] [6] [7] [8] proposed a built-in transformer unit circuit (Built-In Transformer Cell, BITC) high gain converter, but in order to eliminate the voltage spikes of the switch, the need to increase the absorption circuit, increasing the complexity of the circuit. The literature [9] [10] [11] proposed a cascade high gain converter, in the post-converter using coupling inductance technology, can effectively achieve the converter's high gain characteristics [12] [13] , but the converter cascade will lead to low efficiency.
Based on this, a high gain converter based on a conventional boost converter is proposed. The conventional inductor of the conventional Boost converter is replaced with an inductor with an intermediate tap [13] [14] , and the voltage gain is effective by selecting the appropriate turn ratio. To increases the voltage gain ratio. And this topology is simple and easy to implement [15] . Therefore, in the new energy power generation system has a good application value. The working principle and steady state characteristics of the proposed converter are analyzed theoretically. Finally, the circuit is built by the simulation software, and the correctness of the theoretical analysis is verified. The traditional Boost circuit shown in Figure 1 , when VT1 conduction, the diode VD withstand back pressure and off, the equivalent circuit shown in Figure 2a , the current i L flow through the inductor coil L, the current linear increase in energy to magnetic energy The form is stored in the inductance coil L. At this time, the capacitor C discharge, only by the capacitor to the load R L power supply, load current I o .
When VD is turned off, the equivalent circuit shown in capacitor C, load R L power supply. When the inductor current is higher than I o , the capacitor is charged and at the same time to provide power to the load; when the inductor current is less than I o , the inductor and capacitor discharge to the load R L at the same time, to maintain V o unchanged. Where: T on is the time of VT1 conduction, and T off is the time of VT1 turn-off.
By analyzing the VT1 turn-on and turn-off of a period T, apply the volt-second balance to the inductor L:
From (2) the solution of the voltage gain ratio M:
Type (3) is the traditional Boost converter voltage gain ratio formula, we can see that when the duty cycle is 0.5, the output voltage V O is only 2 times the input voltage V i , and the duty cycle can not be too large, generally less than 0.8.
A boost circuit with a snubbed circuit for coupling inductors
Application of coupling inductance with a buffer circuit boost circuit shown in 
In equation (4): D is the duty cycle, K is the coupling coefficient, and N is the turn ratio.
Therefore, when the coupling coefficient K is 1, M is:
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From the formula (5) can be obtained when the duty cycle is 0.5, the output voltage for the input voltage of (4 +2N) times, we can see that the circuit has a greater boost, but the circuit is relatively complex.
New boost converter with intermediate tap inductor
As shown in Figure 5 
From the formula (6) can be obtained when the duty cycle is 0.5, the output voltage for the input voltage of (2 + N) times, we can see that the circuit relative to the traditional boost converter has a greater boost ratio, the relative band coupling inductance has Buffer circuit of the boost converter, the circuit structure is simple, easy to control, so it has a wide range of applications.
Simulation and verification
In order to verify the correctness of the theoretical analysis, Pspice software is used to simulate the traditional boost converter, the boost circuit with the buffer circuit and the new boost converter circuit with the middle tap inductance. Figure 7 , Figure 8 , and Figure  9 shows the three circuits in the input voltage 100V, N = 2, D = 0.5, when the output voltage waveform. Through the simulation of the waveform, we can see that the traditional boost converter boost ratio is probably, the output DC voltage of 186V or so, the theoretical value of 200V, so the circuit can improve the boost ratio, but the boost capacity is limited; Application coupling inductance with a buffer circuit output DC voltage of 690V or so, the theoretical value of 800V, and the theoretical value of some gaps, which is related to the value of the capacitor inductance, but the circuit can significantly achieve the purpose of boost; The middle tap inductance of the new boost converter output voltage of 386V or so, the theoretical value of 400V, and the theoretical value of the basic line. At the same time, the three circuit structures mentioned above and the devices used are compared, as shown in Table 1 . From the above table can be seen, through the cost of the circuit complexity, boost size than the size of the proposed new boost circuit, you can take into account the circuit cost and boost the advantages of relatively large, so this circuit has a larger research value.
Conclusions
Based on the theoretical analysis and simulation of the three booster circuits, it can be concluded that the proposed Boost converter with intermediate tap inductance has a higher boost ratio than other booster circuits, and the circuit structure is also relatively Simple and easy to control. So it has a high practical value in the application of distributed photovoltaic power generation system, uninterrupted power supply system and so on.
